Transitioning to low carbon communities requires an understanding of community practices and resultant emissions, as well as the technologies, infrastructures and institutions associated with and accessed by communities. Moreover, it requires an understanding of the connections between these integrated system components, its dynamics, a defined transition, and potential 'levers' involved in 'transitioning'. This paper accepts the notion that 'levers' include programmes designed to achieve practice or behaviour change in households which result in less carbon intensive lifestyles, and focuses on the factors that shape human behaviour and influence householder energy consumption. Research to date by the authors and others indicates that a comprehensive socio-technical framework that considers both individual psychological factors as well as the systems, standards and norms under which individuals operate is fundamental to the development of successful strategies to shift towards low carbon communities.
INTRODUCTION
The proposed timeframes for redressing the rise in global temperatures are becoming shorter, as each newly-released climate change report highlights additional evidence of receding polar icecaps, rates of deforestation and rising sea levels. Tackling the scale and complexity of climate change has prompted a whole range of responses from intergovernmental protocols and national and local greenhouse emission targets to carbon trading schemes and local community climate action projects. Central to much of the climate change debate is the consensus that changes to human actions and behaviours is required to make a 'transition'. Thus, appeals to reduce individual impacts on the environment are widespread with calls to measure one's own eco-footprint, recycle more, buy green products, use energy efficient lights and appliances, switch off at the wall, catch public transport, walk and bicycle more, and drive cars less. Media campaigns, websites, workshops, courses, discussion circles and information flyers are emerging from a wide range of sources. All are welded by a collective notion that a significant transition is required towards low carbon communities.
While accepting that there are many possible definitions of 'transitioning', for the purposes of this paper, we are concerned with transitions in social practice and behaviour which result in less carbon intensive lifestyles. The relationship between escalating consumption and waste and associated environmental impacts has become increasingly clear over recent years for, as stated by Jackson, "Consumer behaviour is key to the impact that society has on the environment " (2005: v) .
The evidence linking human action and use of fossil fuels with climate change is stark. This can result in an understandable temptation to focus on human behaviour as the 'cause' of such actions. However, the 'problem' of human behaviour which leads to emissions needs to be placed within the wider contexts where social practices are undertaken. Norms and values shape practices, and so do infrastructures, institutional arrangements and systems of governance. Therefore, transitioning to low carbon communities requires an understanding of community practices and resultant emissions, as well as the technologies, infrastructures and institutions associated with and accessed by communities. Moreover, it requires an understanding of the connections between these integrated system components, their dynamics, a clearly defined transition pathway, and potential 'levers' to catalyse 'transitioning'. Such 'levers' include programmes designed to achieve practice or behaviour change in householder energy consumption.
While the need to take responsibility for personal actions is a common key message of such programmes, there is little agreement about the most effective strategies for achieving a transition through behaviour change. Indeed, there is not even agreement on the fundamental principles that ought to underlie such efforts with major splits between micro-sociological-cum-psychological approaches based upon social marketing and macro-sociological-cum-socio-technical approaches based upon structural and institutional reforms. For example, A Framework for Pro-environmental Behaviours published by the UK Department for Environment, Food and Rural Affairs (Defra) (2008) adopts a social marketing approach, with methods derived from the business world. This is similar to the approaches recommended by advocates such as McKenzie-Mohr (McKenzie-Mohr and Smith 1999) which target specific behaviours, immediate barriers and interventions to overcome those barriers. By contrast, a report by the World Wildlife Fund-UK challenges the widely adopted social marketing approach to behaviour change by arguing that it does not go far enough in addressing the fundamental shifts required in policy and lifestyles necessary to respond to climate change (WWF 2008) . The WWF approach "reject[s] appeals to individualism" and the oft-cited personal benefits or social status resulting from adopting particular pro-environmental behaviours. Instead, it focuses on the motivations and values that are 'intrinsic' to people such as "personal growth, emotional intimacy or community involvement" which, it is argued, are more likely to lead to pro-environmental behaviour (WWF 2008:7) . A third approach extends the rejection of individualism and the behaviouristic assumption of micro-sociological approaches and advocates the importance of the "socio-technical context" of human behaviour and the resultant need for changes in structural and institutional environment, which would normalise pro-environmental actions through systems of incentives, rewards and convenience (Strijbos 2006: 365) . Unfortunately, regardless of the preferred approach to behaviour change and the proliferation of associated programmes, few are working as effectively as they might or on as widespread a front as is necessary for rates of energy use and greenhouse gas emissions to begin decreasing sufficiently for us to avert destructive climate change. This makes it necessary to explore ways to evaluate existing programmes and use these evaluations to inform appropriate policies and strategies to encourage low carbon practices (UK Green Building Council 2008). This paper is based upon an analysis of a data base of over one hundred programmes in Australia, which seek to promote energy conservation and efficiency largely through behaviour change. It focuses on the key aims of these programmes and the types of approaches and techniques used to address energy conservation and efficiency in the home. Of particular concern is the extent to which these programmes address key factors that are important ingredients in ensuring long-term, systemic change in energy use. These factors are developed from an analysis of two bodies of literature. The first comprises theories and methods of environmental behaviour change, and extends across the health, psychology, marketing and education fields. The second is the broadly termed 'socio-technical' literature which challenges the dominant techno-economic paradigm of the former, and argues for an integrated approach to understanding and resolving the technology-behaviour relationship. Both literatures converge around an agreement that current commonly adopted individualised behaviour change strategies (such as market mechanisms) are not effectively reducing energy consumption. This paper brings these two perspectives together and uses themes from the convergence to review current practices in behaviour change programmes in Australia. Implications for policy and programme making are identified in the conclusion.
BEHAVIOUR CHANGE AND CHANGING BEHAVIOURS: THE EMERGING GAPS Behaviour Change Models
Reviews of behaviour change theories and strategies reveal a wide range of theories and assumptions (O'Dwyer et al 1993 , Jackson 2005 , Kollmuss and Agyeman 2002 , Shipworth 2000 . These largely differ according to the variables they focus on and whether, for example, they are internal (micro-sociological) or external (macro-sociological). Internal variables are those that influence or shape what goes on inside a person's mind, such as awareness, knowledge, values, attitudes, behaviour, rational thought processes, emotional states, entrenched habits, etc. These vary between individuals and within an individual as a function of life stage and context. External variables are located in the physical, social and discursive environments in which a person lives. However, while there is no universally accepted theory of behaviour change, it is possible to identify a range of variables, which can impact on behaviour, depending on the context. Jackson (2005) argues that a 'rational choice model' of consumer behaviour currently dominates thinking and practice in this area. This model assumes that human action is the result of a person logically weighing up the costs and benefits of different actions and choosing the option that maximises expected benefits. Jackson outlines three underlying assumptions in this model: (i) individual self interest is the appropriate framework for understanding human behaviour; (ii) 'rational' behaviour is the result of processes of cognitive deliberation; and (iii) consumer preferences are exogenous to the model, that is, they are taken as a given without further elaboration as to their origins or antecedents (2005:vii) . The sorts of policy responses that flow from this model involve, first, providing information to ensure that consumers can make informed choices and, second, providing a mechanism for internalising costs associated with externalities in order to make them 'visible' to private choice. As a result, the use of information and pricing signals are key tools in the 'rational choice model'.
This model of consumer behaviour relates to the dominance of the 'techno-economic' model of change (discussed in the next section) where technological solutions are preferred and consumers are understood as 'autonomous individuals'. In the context of climate change strategies, the result is that there is both a preoccupation with technological solutions and use of technical, command and control, market based measures (IPCC 2001 ) and a focus on information, education, social marketing and other voluntary measures to influence individuals choices and behaviours (Dietz and Stern 2002) .
Critics of the rational choice model argue that many of the choices people make are derived more from emotional responses rather than from cognitive or conscious deliberation (Jackson 2005 , De Kirby et al 2007 , Smith 2004 , Costanzo et al 1986 . The assumption of self-interest has also been challenged by critics who suggest that human behaviour is derived from social, moral and altruistic motivations in addition to self interest (Schmidt 2004) . In particular, it is argued that the rational choice model tends to ignore the 'social embeddedness' of decision making where individual choices are continually being shaped and reshaped by the social contexts in which they take place (Shove 2003 , Jackson, 2005 , Guy 2006 ).
The preoccupation with individual motivations, values, beliefs and ways of influencing and shaping them is common across many behaviour change programmes. As a result, they rely on unproven assumptions and, thus raise important questions about the likelihood of their success. For example, it is possible to identify three assumptions in many environmental education programmes that correlate with those in many behaviour change programmes (Fien et al 2008) . The first is that the right information will lead to appropriately responsible environmental behaviour. Information can be an important first step in prompting people to change their behaviour. However, information alone is unlikely to motivate changes as a matter of course. Information is also unlikely to result in sustained behavioural change beyond the life of a given campaign, since enthusiasm for 'new' behaviour or actions tends to wane and participation decays in the absence of continual reinforcement (O'Dwyer et al 1993) .
The second assumption is that if people are presented with the facts, for example, about how their behaviour is affecting the environment, they will respond rationally and change to other behaviour. On the contrary, evidence suggests that responses vary according to their contexts, cultures and emotional states, and with increasing knowledge about climate change and its impacts, responses can vary from disinterest and disempowerment to scepticism and fear (Finger 1993 , Australian Psychological Society 2008 . The implications for communication campaigns, particularly around climate change, are that highlighting impending doom and tragedy can have paralysing rather than empowering effects. Furthermore, even if paralysis is avoided, many behaviours are not overtly 'chosen', and may be better termed 'habits' or practices, which daily lives are 'locked into' and, therefore, difficult to change. As Jackson argues "Habit is one of the key challenges for behavioural change policy since many environmentally significant behaviours have this routine character" (2000:ix). Hence, the daily routine of private car multi-trip commuting may be recognised as more 'locked in' practice rather than 'behavioural choice', where there are few economic or infrastructural choices to move, use other forms of transport or spend more time on the activity. Similarly, in the home, while daily showering and changing of clothes is the accepted norm, there are few options to 'change behaviour' and use less hot water for such activities without risking contravening these norms.
The third assumption of many programmes relates to an assumed primacy of individual over collective behaviour change. Maniates has described this in political economy terms as the "privatisation and individualisation of responsibility for environmental problems" which "shifts blame from state elites and powerful producer groups to amorphous culprits like 'human nature' or 'all of us '" (2002:57) . This mode of governance, described by some commentators as a form of 'ecological modernisation' or 'ecoefficiency' (Bulkeley et al. 2007) , passes responsibility to consumers to individually purchase more energy-efficient or 'environmentally friendly' goods (Hobson 2006) . This limits behaviour change interventions to providing moral persuasion or cost incentives to encourage the uptake of more efficient technologies or, alternatively, simply to wait for energy price increases in the mistaken expectation that these will encourage households to reduce consumption -a position openly advocated by 'rational economic' policy agencies (e.g. Productivity Commission 2005) . This effectively ignores the considerable body of research derived from Giddens theory of structuration, which explains how agency and structure relate to each other, and draws a distinction between 'practical' and 'discursive' consciousness. Where the former relates to habits and routines, the latter to intentional and goal oriented behaviours (see next section). Thus, such approaches also miss the significance of the insight that where information and social marketing techniques may be relatively effective in influencing behaviours that require little confidence or skill (i.e. within practical consciousness), deeper changes to habits and lifestyles (i.e. within discursive consciousness) require strategies that engage individuals at a deeper level and that can catalyse both the commitment and sense of self-efficacy to adopt consistently (de Young 1996; Heimlich and Ardoin 2008) .
Considerations such as these raise a number of questions about the choice of techniques used in behaviour change programmes, including: the appropriateness of the focus on the individual rather than the collective, the role of social norms, practices and habits, and the extent to which behaviour change programmes explore what is shaping and influencing particular behaviours they seek to change. Where many current social marketing approaches frame their campaigns around appealing to individualistic goals such as social status and financial savings, WWF (2008) recommends framing campaigns around more 'intrinsic values' such as personal growth and community involvement which they argue would lead to more successful outcomes. This potentially introduces social norms into the equation, recognising that behaviour is socially constructed and therefore needs to be considered at the collective or social level.
Bridging the Gap: A Socio-technical Approach
The acknowledgement of the relevance of social values is a step forward in the behaviour change endeavour. However, it does not overtly recognise the fact that "[c]hanging people's attitudes without taking the behaviour-steering aspects of technology into account does not automatically lead to behaviour change" (Slob and Verbeek, 2006:5) . Guy (2006) points out that techno-economic dominance results in a particularly functional approach to technology which virtually ignores the social context in which technologies emerge and is shaped by the behaviours of those who will be using them. In other words, "[t]he use of technology of all sorts is embedded in a socio-technical context" (Strijbos 2006: 365) .
A significant body of research has accumulated, particularly over the last decade, indicating the importance of understanding the role of context and technology in shaping behaviour relating to energy use and, vice versa, the role of behaviour and routine in shaping the use of energy-related technologies (e.g. Lutzenhiser 1993 , Shove, 2003 , Chappells et al. 2000 , Shove and Ward 2001 , Wilhite et al. 2000 , Van der Waals et al. 2003 , Chappells and Shove 2005 , Shove et al 2007 . This largely macro-sociological body of research has argued for the replacement of the techno-economic framework with a socio-technical framework for understanding the technology-behaviour relationship (Guy 2006) . A socio-technical framework situates technology and technological innovation in the social contexts in which they emerge and explores how and why a particular society shapes or generates the technologies that are produced. In this framework the analysis of energy related issues does not focus on "individualist explanations of technological innovation (the rational energy consumer)". Indeed, it "rejects any form of technological determinism (technical innovation as handmaiden to an energy efficient economy), and, critically refuses to distinguish prematurely between technical, social, economic, and political aspects of energy use" (Guy 2006: 650) . Importantly, this approach does not take particular social standards and expectations as a given. Rather, it seeks to interrogate their construction and reconstruction and examine the implications for the social practices of consumption in all its dimensions. As Shove contends our concerns ought to focus on "the relation between consumption and convention, technology and practice" (Shove 2003:199) .
In socio-technical analysis, energy related consumption is understood as being shaped to an extent by the modes or systems of provision of utility and energy services (Chappells et al 2000: 26) . In this context, there is a dynamic relationship between agents of 'utility sectors' who provide energy, water and waste services and the consumers of those services. Domestic consumption is then understood within its context of "serving and being served by collective socio-material systems" (Chappell et al 2000:12) . This view importantly does not target or isolate individual behaviours but rather views behaviours as socially constructed by the socio-technical systems in which they emerge and are reproduced. Thus, "actions and ways of using technology are conditioned by the context and steered by common 'practices' that take on a definite form in social interaction between people. To attain a more systematic grasp of the relation between technology and behaviour it is therefore necessary to have a closer look at the concept 'practice' (Strijbos 2006:367) .
The use of the concept 'practices' in socio-technical analysis, as opposed to behaviours, indicates a rejection of the emphasis on individually focused behaviour change but rather begins with the collective or social context shaping and framing our daily actions. Practices are embedded in a range of sociotechnical systems which constitute a diversity of institutions, regulations, infrastructures and technologies. They are also framed and shaped by the norms and values of the societies and contexts in which they take place. Thus, Shove, for instance, places the cultural aspects of domestic consumption practices as central to her analysis. This includes focusing attention on how activities are constructed and reproduced, a concern that is largely ignored by the 'technocratic approach' of demand management strategies adopted by most governments and behaviour change programmes (Shove 2006: 293) . Framing practice in this way reveals that it is "rather unrealistic to assume that directing policy instruments and measures only towards citizen-consumers could prevent or reduce the environmental impacts of household consumption" (Chappells et al 2000:13) .
TOWARDS LOW CARBON COMMUNITIES: A FRAMEWORK FOR ANALYSIS
Five key themes emerge from this review of the behaviour change and the socio-technical approach to understanding energy use-consumption: (i) framing behaviour and social practices; (ii) beyond barriers and constraints; (iii) approaches to empowerment and agency; (iv) the need for systemic change; and (v) the path forward through learning and integration. These themes presage a number of questions, not just about current approaches to behaviour change, but also about current approaches to social and systemic change and the role of behaviour change programmes as part of that. The nature of these issues and questions are summarised in Table 1 . They are discussed in this section and then used to explore the extent to which some of these issues are being addressed in current behaviour change programmes in Australia.
(i). Framing Behaviour and Social Practices:
The 'why and what' of behaviours is important, and assumptions about rational motivations are likely to obscure reality. This also raises the importance of 'intrinsic' and 'extrinsic' values, with the suggestion that an activity which upholds intrinsic values such as personal growth, emotional intimacy or community involvement is more likely to lead to a higher level of engagement than those that appeal to extrinsic values such as the acquisition of material goods, financial success, physical attractiveness and social recognition (WWF 2008:24) . Beyond overt motivations lies the arena of social norms and practices, which requires that account is made of the importance of social norms and standards, for example, of comfort, cleanliness and convenience, in understanding behaviour or practice (Shove 2003) . Interventions such as behaviour change programmes may be more successful if they include considerations of both technologies and consumers, and the dialectical relationships between them. Placing social practices (rather than behaviours or technologies) at the centre of analysis requires that the context of doing is recognised as at least as important as the doing itself.
(ii) Beyond Barriers and Constraints: While there are criticisms of the community based social marketing approach, mapping behaviours is an important precursor in achieving behaviour change -and motivations and values must not be overlooked in that process. Winefield provides a useful summary of some of the key barriers that need to be addressed when working towards achieving behaviour change (Winefield 2005:9) We must look beyond barriers, in so far as this means things which stand in the way of an intentional behaviour change. Some of the factors identified above relate to routine and habit formation, the social contexts in which we live and our sense of control or agency in affecting change through our behaviours. While these may present 'barriers' they also present interrelated patterns of activities which are not obstacle-like and may not therefore be readily identifiable as barriers, and instead resemble a patchwork of related factors. The language of barriers suggests a need for bypasses, which could lead to subsequent new barriers, whereas a more connected language of 'factors' or some such speaks more clearly to the need to address change in a systemic context rather than as a simplistic individual problem solving one.
(iii) Approaches to Empowerment and Agency: People's sense of control and agency is an important psychological factor motivating behaviour and is derived from both internal and external variables such as a person's education, income and social status as well as their social, institutional and regulatory context. This raises questions about the role a behaviour change programme plays or can play in addressing both the internal and external variables affecting empowerment in a given context. Also, given the collective nature of social context and norms (as per (i)), there is a logical need to include participants in the design and delivery of strategies which aim to reset the collective social-material system, thus providing a degree of empowerment, ownership and collective control.
(iv) The Need for Systemic Change: Is individual behaviour change an adequate response or are other programmes and strategies (e.g. social, institutional, infrastructural) required to support the changes required of individuals and communities? As Kaplan states, "Environmental campaigns must avoid 'blaming the victim' strategies. Individual behaviour change strategies are inappropriate if macro conditions exist which can be blamed for contributing to the problem or constraining the effectiveness of individual efforts (e.g. companies that do not provide ecologically friendly products, government inactivity)" (2000:500-501). This is an argument supported by many authors, including across the sustainable education field (Fien et al 2002) . While instituting fundamental changes to the institutions, policies and regulations which govern and shape our behaviour may be an unrealistic task for a single behaviour change or education programme, it is essential that such programmes take account of the systemic context in their planning and delivery. It is not an adequate solution to expect participants to 'just try harder'. Jackson (2005) contends that social learning may offer a path for sustainable consumption policy to address and re-negotiate habitual behaviour. A vital ingredient for changing habits, he argues, is to 'unfreeze' existing behaviour to raise the behaviour from a level of practice to discursive consciousness. This process is known to be more effective in a more supportive social environment (Jackson 2005) . This raises questions about the how audiences are targeted and what approaches to education are adopted in behaviour change programmes as well as about the context in which programmes exist. 
BEHAVIOUR CHANGE PROGRAMMES IN AUSTRALIA Scope and Overview of Programmes
The following presents an overview of the range of behaviour change programmes in Australia which address energy use, energy efficiency, energy conservation and demand management focusing particularly on the residential sector. This is followed by a review of programmes using the framework of analysis as outlined in the previous discussion (see also Table 1 ).
The research was limited to Australia and in particular the states of Victoria and South Australia as the research project partners were largely based in both these states. While the programme search was biased towards those targeting households many include those with a place based focus, those targeting businesses, schools and universities as well as those which had a broad agenda to encourage sustainable lifestyles. The intention was not to develop a comprehensive list of programmes across Australia but to gather together information on a broad range of initiatives to provide insight into the types of programmes being delivered, their aims and approaches, the organisations and levels of government involved and the types of techniques applied to assist in the behaviour change transition.
This review is based on information collected on over 100 programmes ranging from large scale education campaigns, local government light bulb and shower head exchange programmes to those that are community based involving a combination of different programmes. It was found that approximately 60% of programmes are being delivered by local and state governments, 35% and 25% respectively, with a small number of Federal Government programmes. Non-government organisations (NGOs) represented approximately 20% of programmes, while 10% are being delivered by businesses and the remaining delivered through church groups, universities and schools. The majority of NGOs involved in developing and delivering programmes are climate action groups or alliances and other environmental organisations.
Half of the programmes specifically target households with 10% of those targeting low income households. Another 30% have a community wide target audience which are generally place based and may target different sectors across a particular region. Approximately 10% of programmes targeted the business sector, primarily small to medium enterprises and another 7% of programmes were internally focused local government programs.
The following list of categories of aims and approaches (see below) has emerged as a result of reviewing the broad list of programmes. Each programme has been categorised according to the descriptions of aims and approaches derived from their websites and other material provided by the organisation or if not clearly stated, some assumptions have been made by the researchers as to the dominant approach adopted.
Programme Aim Categories General Approach Categories

Energy use:
Programmes aiming at reducing energy use through behaviour change, equipment and technological change, improving energy efficiency, or changing the source of energy from coal fired plants to solar or other renewables. Energy use is then broken down into which programmes target households, community, commercial sector, council or renewables.
Sustainable-lifestyles:
Programmes focussed on broad, long term influence on behaviour around water, energy, consumption, transport etc., broad environmental goals but aimed at household/community level.
Resource efficiency:
Programmes that go beyond energy efficiency but target changes to how resources more broadly are used (including energy, water, waste, pollution). Resource efficiency is then
Audits:
Main thrust of the programme uses auditing of a home or business usually regarding energy.
Capacity building:
Involves education, skill acquisition, training, supply of material and equipment.
Commitment:
Target setting, sign up, pledging, reporting or allowing monitoring of a programme.
Education:
Engaging the audience with information, workshops and forums. May include home based engagement techniques through auditing for example.
Equipment/appliance change:
Replacement of energy wasting appliances or equipment.
Energy Infrastructure:
Shifting from coal fired to renewable broken down into those programmes that focus only on energy and water, buildings, SMEs and recycling.
Transport:
Programmes focussed on changing mode of transport used.
Water:
Programmes focussed on changing water use levels.
energy production.
Information:
Supply of kits, checklists, written material, etc.
Retrofit assistance:
Guidance and/or material supply to enable greater energy efficiency of the building envelope.
Sustainable Housing Development:
Creating the housing and overall development to be energy efficient and mostly energy self sufficient as well as resource efficient.
Training:
Programmes providing particular skill sets to participants.
Over 50 percent of all programmes are primarily concerned with reducing energy use and half of those focus on energy use within the home. Almost a quarter of all programmes are aimed at encouraging sustainable lifestyles again largely targeting individuals and households with a number targeting the broader community. Most of the remaining programmes focus on resource efficiency. Figure 1 illustrates the relationship between programmes aims and the spectrum of approaches broadly adopted, from information only programmes to community based capacity building programmes. It shows that the emphasis in energy use programmes is on the use of retrofitting and auditing while sustainable lifestyle programmes have more of an education, capacity building and information provision emphasis. Programmes focusing on resource use also have a more technical emphasis around retrofits, appliance replacement or infrastructure projects. It is worth noting that few programs are about the provision of information only, information provision is generally combined with other education techniques such as workshops, training and forums. Information is also a key component of most energy audit processes. Table 2 summarises the range of programmes by target audience, focus and approach. Programmes which target communities largely adopt education based techniques including workshops, events and forums and importantly some include a combination of other approaches to foster capacity building within communities such as supporting the formation of working groups, offering leadership programs, outreach to other community organisations, technical assistance and advice, infrastructure programmes such as bulk purchasing of solar panels as well as offering auditing and retrofitting. Those programmes targeting households have an education and awareness raising emphasise through information provision and workshops with those focused on energy use predominantly offering home auditing services and some basic retrofitting. 
Information and education
A Socio-technical Review of Current Practice in Australia
The following comments on current practice in Australia according to the five themes that have emerged from the review of behaviour change and socio-technical research. This assessment is necessarily broad and qualitative at this stage. The previous overview of aims and approaches adopted by many programmes in Australia does provide some indication of the assumptions currently held about behaviour change, approaches to barriers and constraints, agency and empowerment, systemic changes and learning and integration. Further analysis would need to be carried out of each programme or by type of programme, to provide a more definitive assessment of the extent to which they address the issues raised under each theme and explore more fully the likelihood of success in achieving behavioural change and more importantly changes to systems, social practices, norms and standards.
Framing Behaviour and Social Practices
The majority of programmes targeting energy use within households emphasise auditing, retrofitting and information provision. While behavioural change may not be the primary focus in an auditing and retrofitting process, there is an assumption being made that this process is likely to raise people's awareness about their use of energy and water and that in turn they may modify their actions accordingly for example, by turning lights off not in use, switching off appliances on standby, replacing appliances and fittings with more efficient ones and so on. The extent to which these types of programmes explore behaviours and social practices beyond identifying the standard or perhaps tailored 'top ten' actions in the home is difficult to assess without further analysis but can be assumed to be highly unlikely.
Those programmes which have a strong education and awareness raising emphasis offer workshops and training programmes aimed at achieving behavioural change which generally target a broad sweep of sustainable behaviours such as catching public transport, recycling, composting as well as energy and water consuming behaviours. These programmes are more likely to provide the opportunity for participants to explore and discuss their own practices and values and reflect on differing social norms and standards allowing for greater insights into the distinction between 'practical' and 'discursive consciousness' relating to habits and practices. Social pressure and peer support is more likely in these contexts which is also considered a necessary means to improving likelihood of behavioural change.
The extent to which behavioural change is being evaluated as a result of participating in such programs is typically done largely through self-reporting and analysis of energy bills. As was reported to the researchers in a number of discussions with organisations, these evaluation methods are flawed for a number of reasons. The accuracy of self-reporting is difficult to assess for programme co-ordinators. The short time frame for evaluations immediately after or during a series of workshops, means that results may show that participants do adopt a range of recommended actions and self report accordingly. The extent to which those actions are sustained or have implications in others areas of their life in difficult to assess after the participants leave the program and into the future. Use of web based feedback sites and virtual discussion groups is one way of providing participants with on-going peer support and may indicate the longer term impact of learning from workshops. Evaluation through use of energy bills is also a difficult indicator of behaviour change as there are often a range of factors affecting energy costs and usage from seasonal change to energy price increases making variations attributable to behavioural change difficult to assess. The transition towards changing and sustaining a new set of social practices rather than changing a few simple behaviours in the short term will be necessary to see significant reductions in environmental impact over time.
Beyond barriers and constraints
It is difficult to ascertain in this analysis the extent to which programmes explore or go beyond behavioural and technical barriers to changing behaviour. Home auditing and basic retrofitting programmes do address some technical barriers to reducing energy and water consumption through changing lights and shower heads and identifying other simple actions to carry out in the home. Beyond raising awareness around energy and water consuming activities it is largely left up to the individual or household to identify and overcome such behavioural barriers as breaking 'bad habits' and changing routines. The dynamic between providing technological fixes and challenging deeply entrenched values or routines is unlikely to be explored in these contexts particularly if home auditing processes are done as part of a 'small step' technical fix approach. If home audits are not done as part of a broader approach to raising awareness and changing social practices and routines combined with other systemic solutions then it is unlikely they will go beyond the barriers and constraints needed to support significant behaviour change.
A number of community based programmes which adopt more integrated approaches including technical or infrastructure changes with education, workshops and audits and have a longer term presence within a community are more likely to address the more challenging social, institutional and technical barriers and constraints. Community based programs also have the advantage of identifying locally specific barriers whether they are systemic, for example local regulations and infrastructure provision, or behavioural by exploring and challenging variations in social practices within their communities and as a result work with those communities to identify and tailor different approaches to addressing them. Ongoing support for the development of such programmes and community based organisations within a local area have the potential to address context specific barriers and with that invested time and knowledge also address wider systemic barriers and constraints influencing and shaping their own local context.
Approaches to Agency and Empowerment
Most programmes reviewed in Australia are being delivered by local and state governments as well as non-government organisations. The target audiences are largely individuals, households and communities with the primary aim of raising awareness and taking small steps to reduce energy and water consumption in the home. Technical solutions range from the dominant basic retrofitting and appliance replacement to bulk purchasing of solar panels to the more ambitious community based renewable energy projects. The extent to which local and non-government agencies are being supported by other key agencies including utility service providers or the federal government appears limited. The focus on individual and household focused solutions without wider systemic institutional and regulatory changes indicates that there is still a long way to go before broad scale changes can be achieved. These changes are necessary to reinforce the work of community organisations and strengthen agency and empowerment within communities.
Some community based programmes are actively seeking locally specific solutions to changing systems of energy provision and to an extent wider systems and institutions but on the whole the broad scale regulatory and systemic changes needed to support the sorts of transitions to social practices necessary to achieve significant reductions in resource consumption are yet to emerge. Those few programmes that have a capacity building emphasis are attempting to address issues of empowerment and agency within a community context. It could be argued that the process of engaging participants in collective education and behavioural change programmes is likely to improve an individual's sense of agency and control over their own contribution to greenhouse gas emissions. This type of engagement would be necessary on a broad scale however, if a significant challenge to social norms and systems is to be achieved. Empowering organisations and communities to make significant transitions in social norms which would reinforce a sense of collective agency requires the support and drive of wider scale institutional, regulatory and infrastructure changes.
The Need for Systemic changes
As highlighted earlier, assistance to address basic technical and behavioural changes are common to many programmes but changes to the systems of energy and water provision and fundamental challenges to commonly held values and social practices are much less evident. There are some examples of newly developing sustainable communities which aim to achieve a level of self sufficiency reflected in their building design and systems of energy and water provision which would support a set of environmentally sustainable practices amongst its inhabitants. These select communities may reveal many lessons about the technical and behavioural dynamic as they develop in the future. On another scale, however, is a federally funded solar energy programme aimed at supporting changes to systems of energy provision in particular regions across Australia. The extent to which either of these types of programmes will have wider implications for broad scale systemic change is yet to be seen. On a much wider scale, new mandatory renewable energy targets as well as the introduction of a cap and trade system are also yet to be tested as to their implications for changing social practices and norms. The current context in Australia for the programmes reviewed here is that they are all operating in an ad hoc and largely uncoordinated manner each developing their own targets, agendas and approaches. While locally generated and delivered programmes dominate and may be most effective in achieving solutions and changes specific to their contexts, the support of wider systemic changes and standards are necessary to drive ongoing and broad scale changes in the future.
Paths through learning and integration
The sorts of approaches to education and learning reflected in many programmes to some extent highlights the assumption that providing information and raising awareness will lead to behavioural change. This is not to say that information alone is the dominant approach. Many programmes adopt an education based model which may include workshops, training sessions, forums and community events. Those programmes targeting energy use within the home largely adopt the auditing and basic retrofits approach which to some extent is likely to increase levels of awareness but may not necessarily lead to behavioural change and sustained learning. Those programmes with a workshop component are significantly more likely to achieve a greater level of engagement and learning however the extent to which that translates into behavioural changes is also difficult to assess. Those community based programmes often driven by locally based climate action groups perhaps with the support of local government, appear to offer the most scope for integrating a number of approaches to achieving both technical and behavioural change. The ongoing and socially embedded nature of locally driven programmes such as these has allowed, in some cases, for a number of iterations of their programmes and as a result through 'trial and error' they are identifying the sorts of solutions required to achieve sustained change. Some of these organisations have achieved significantly high levels of learning not only about delivering programmes but about the communities in which they are working. These few organisations represent the key leaders in learning in the field of climate action and engaging communities on environmental issues. The extent to which these types of programmes can be replicated in other communities is worthy of further investigation. Certainly it appears that some of the learning from these key organisations is being applied in other local contexts as newly formed organisations adopt similar approaches to those developed through more established programmes. These community based examples appear to best reflect what could be constituted as 'social learning in practice' and warrant further investigation.
TOWARDS LOW CARBON COMMUNITIES -DIRECTIONS FOR POLICY AND PROGRAMME DESIGN
Transitioning to low carbon communities will require shifts in social practices and the norms and values which shape them. 'Normalised' pro-environmental behaviours will occur hand in hand with particular changes to the infrastructures, institutional arrangements and systems of governance which shape and reinforce social practices. To identify what is necessary to assist in the transition to low carbon communities we need to understand the dynamic relationship between the formation of social practices and the contexts in which they exist. The current dominance of the 'rational choice model' of consumer behaviour which is reinforced by the 'techno-economic' model of change prioritises technological solutions and is preoccupied with the individualisation of responsibility for environmental problems. This has given rise, on the one hand, to a range of technological solutions which have not sufficiently or explicitly taken account of social practices and social contexts and therefore have not resulted in the expected energy efficiency gains (e.g. pricing signals and energy efficient appliances) and, on the other hand, to the emergence of a plethora of behaviour change programmes designed to assist individuals, households and businesses identify the steps they can take to reduce their energy, water and resource consumption. Channelling policy and programme development towards individualised behaviour change is misguided without also addressing the broad regulatory, institutional and social setting in which those behaviours form.
Current approaches to behaviour change programmes largely targeting energy use in households in the Australian context may typically also include a home energy audit, some basic retrofits (e.g. lighting and shower heads), the provision of information and a list of key actions for individuals to adopt. In this study, many programmes with the broad aim of encouraging sustainable lifestyles were found to adopt education based techniques including the use of workshops, forums and community events. The majority are delivered through local and state governments as well as non-government organisations. The relatively few community based programmes reviewed were found to have been developed by volunteer driven climate action or environmental groups, and were the most likely to adopt a combination of approaches to addressing both technical and social dimensions of change. This is perhaps a reflection of the socially embedded nature of many of these groups, the knowledge of their local communities, the strength of relationships they have built up over time, their role in advocating for local needs and the opportunity they develop in trialling and adapting a range of approaches over time which best suit their local contexts.
While this paper does not advocate a standard template for programmes aimed at changing behaviour, the research indicates that there are critical factors that could usefully be considered when developing behaviour change programmes. Moreover, if behaviour change programmes are to achieve sustained changes to social practices, broader systemic changes will invariably also be required. The review of behaviour change and socio-technical literature led to the identification of five themes for policies and programmes: behaviour and social practices; barriers and constraints; agency and empowerment; systemic changes; and learning and integration. There is a critical role for government at the national, state and local level to coordinate and better integrate current approaches to both the technical and social transitions needed to address climate change. It is not enough to just expect people to 'just try harder' through taking 'small steps', without addressing the systemic nature of both environmental problems and daily practices.
Governments shape institutional and infrastructure systems. They also play a critical role in supporting community based organisations and practices, through systemic support structures, funding models, infrastructure projects and policy and regulatory mechanisms. While climate action groups and other environmental organisations have a role in assisting the transition to low carbon communities, their ongoing work will need the support of government to be sustained, and will also rely on the necessary wider systemic changes which governments can effect. The next stage of this research will further explore a selection of key programmes and organisations identified in this review. The intention is to examine in more depth the questions that have emerged within each of the five themes highlighted in this paper which it is hoped will give further insight into what is necessary to make the transition towards low carbon communities.
